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@ Non-fluorescent vessels for holding test samples In fluorescent assays. 

@ A vessel (20) for holding test samples to be measured for 
fluorescence is formed from a material having a native 
fluorescence. It is provided with a barrier (34) which blocks 
penetration or at least reduces the extent of penetration of an 
exciting light into the vessel's fluorescable material to 
prevent fluorescent excitation of the vessel or at least 
reduces the extent to which the vessel is fluorescently 
exched when exposed to an exciting light during the 
fluorometric measurement. 
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NON-FLUORESCENT VEqqPT q vr^r. „^ 
TEST SWLES IH g ggjg^™ 

This invention generally relates to laboratory 
e,uip.ent .or use i„ con.ucti., fluorescent assays a„a is 
particularly eonoernea „it. vessels for .olain, test samples to 
be measurea for their fluorescence. 

Fluorescent assays are now co^nonly usea for aiagnos- 
tic and research purposes to aetect »nri „ 

. ° ^^^"^ measure the guanUty of 

a wj.ae variety of Ijnmunological and • 

T„ "on-imnnological substances 

n « o^ent i^ncassays, the test sample .ay be preparea ' 
.luoronetric measurement in a variety of aifferent ways 

- ently labelea reactant n.y 

.logically reactea „ith the i^cgical substance o in- 
e e i, ^^^^^^^^^ ^^^^^^ n 

a so..a Phase, following separation of the nonspecific sub- 
ances „hich are not attached to the substance of interest ' th 
uorescence of the reaction product is measured to deter:;e 

^ e amount of the substance of interest. ' i„ „^ 

to the ammunological substance intere.^ . 

---- - — - - enryme te 'totie^a^T^^^^^^^^ 

r ~ ""^^ - - — ~ ateir 

the quantity of the substance of interest. 

type ana al^" """""^^^ °^ 

type ana also other types, microtest plates ,o. „• 

plates, as , • "»«otitration 

they are also eallea. and strips bf microtest wells 
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are often used. Microtest plates are formed with a multiplicity 
of wells which are joined together in a molded one-piece 
structure for containing microliter quantities of fluid samples. 
Examples of a microtest plate and microtest wells in strip form 
5 are described in U.S. Patent No. 4,154,795 which issued to 

a;C. Thome on May 15, 1979- 

The use of microtest plates and microtest strips of 
veils in fluorescent and other types of assays offers several 
important advantages. First, they permit the mass preparation 
10 of a large number of test sample solutions at the" same time, 
second, they are more convenient to handle as compared with 
individual test tubes. Third, they can easily and inexpensively 
be washed. Fourth, they are inexpensive and disposable. 
Fifth, they are customarily formed' from plastic materials which 
15- are not fragile like glass. Sixth, they can be made from a 

material having an ability to attract certain molecules such as 
protein molecules so that they can serve as a solid phase in 
an immunoassay. Polystyrene and polyvinyl chloride are. 
commonly used for this purpose and exhibit acceptable protein 
20 binding properties for attracting protein molecules. 

The use of plastic materials permits the microtest 
plates and- strips to be manufactured by low cost, mass pro- 
duction molding techniques . 

For fluorescent assays, however, molded microtest 
25 plates and strips of the type described above have a serious 
drawback in that the moldable materials customarily used for 
low cost manufacture exhibit a substantial level of native 
fluorescence, particularly at the exciting light wave lengths 
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_ly e.pl„^ed in eiuorceters. »,e„ used to hold . test 
sample i„ a nucro^eter fo. „a.i„, a f luoro^etric measurement 
they therefore will unavoidably be excited alon, with the test 
. =a.ple by the f luorometer • s exeitin, light.' *s a result, the 
5 .icrotest plates, strips or their individual veils will . 
fluore.ce to produce spurious li,ht emissions which interfere 
With and i,^air an accurate measurement of the intensity of the 
light emitted from the excited test sample itself, ^ese 
spurious li,ht emissions have the objectionable effect of 
XO ereatin, a noise signal in the fluoro^ter. defector to .i^ifi- 
cantly reduce the signal-to-noise ratio. 

One solution to the foregoing problem is to eguip . 
the fluoro„eters with special, sample-holding vessels made of 
non-fluorescent or low-fluorescin, materials such as ^art. 
cr certain .inds of glass, m addition, optical grade .eflon 
bae been suggested, as a non-fluorescing material for „a.ing 

riuorometer flow cf^iiQ -s« rr ^ ^ 

flow cells rn U.S. Patent No. 4,008,397 which 

issued to J.J. zdrodowsM on February is, 1977. Mao an 
1 alran company called Kartell is marketing a molded cuvette ' 
- - >»ai Closed Plastic material which is claimed to have a If- ^ 
c.ently low level of fluorescence to maXe it suitable for 
. hold^g samples in a fluorometer. ^though the level of 
fluorescence of the Ka.t.ll cuvette is lower than that of 
Clear polystyrene, it nevertheless is significant. 

'^^ foregoing cuvettes and test tubes shar. 
drawback in that * ooiman 

«pable of holding only a si , 

test sample. Vessels of ^h- . 

to wor. With as CO d ^" "^^'^"^ ^^^^-^ 

compared with microte.t plates or strips. 
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particularly, they are not suitable for the mass preparation of 
test samples as vith microtest plates and strips. In addition, 
they are more difficult and more expensive to wash in the 
course of performing the various steps in an immunoassay. 

Furthermore, quartz and glass are not suitable for 
making the intricately shaped' microtest plates and strips because 
the manufacturing costs would be prohibitively high. In " 
addition, the protein binding properties of quartz and glass are 
inferior to the protein binding properties of polystyrene and 
3 other plastics which are customarily used for making microtest 
plates and strips. They therefore are not as suitable as 
polystyrene and other plastics for- defining a solid phase in an 
immunoassay. Finally, they are fragile and axe not intended 
to be disposable. 

5 Because of the disadvantages associated »ith cuvettes 

-or tubes, it is often desirable and sometimes necessary to pre- 
pare the test samples- in a standard microtest plate or strip 
and then to transfer the samples to the cuvettes or tubes for . 
measurement. Transferrin, the test samples is time consuming. 
0 inconvenient ana increases the cost of the fluorescent assay. 

From the foregoing, it is clear that, on the one hand, 
there are easily moldable materials (such as polystyrene and 
. polyvinyl chloride) which are suitable for use In low cost, 
mass production of microtest plates and other sample-holding 
5 vessels, but which exhibit a substantial level of native fluor- 
escence to create a problem in measuring the fluorescence of 
test samples. On the other hand, there are materials such as 

^ • v^«As of alass which have low levels of 
quartz and certain kands or 

+-« avoid the foregoing problem, but which 
native fluorescence to avoxa « ^ ^ 

. ^, .c 4->,*. low cost production of microtest plates 
D are unsuitable for the J-Ow ^ 
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and strips. 

With the foregoing in .ind, the general ai.and 
purpose Of this invention is to provide a novel, low cost, 
sa.ple-holding vessel in which the native fluorescence of the 

material used to form the vessel is effectivelv 

eriectively suppressed or 
reduced to enhance the fluorometer 's sicmal tn • " 

s sxgnal-to-noase ratio in 

a fluorometric measurement. 

By suppressing the vessel ■ s native fluorescence, 
v.rtually any ^esirea material ^y .e nsea for for™i„, tHe 
vessel, incluam, those which are «ea to present aay 

^crotest Plates an. strips. „ith this invention, «crotest 
Plates ana strips ™ay therefore be :„an.faoturea with their 
c.s.o^ ^terials ,s.ch as polystyrene or polyvinyl chloriae, 

lov, a«oraahle costs without encountering the proble. 
associates with the ^ateriaLs native fluorescence, vessels 
^ae ^ accordance with this invention are therefore suitahle 

Is! s" :t"' " '^"^ - — 

sample aurxng the fluorometric measurement. 

The foregoing object is achieved by providing the 

vessel With a barrier Which blocks isy Significant 

of th« fi "y significant penetration ' 

the fluorometer-s exciting light into the body of the sam ^ 
Holding vessel, thereby preventing the vessel. Iter r^ 
ein, excited during the fluorometric measurement. «hen ejeed 

t e flucrometer.s exciting light, therefore, the vessel 
-1. »ill not emit any significant light to interfere with the 
-orometric measure^nt of t,e light emissions from the i 
test sample. The signal-to-noise r.^- • 

, . ^ . noxse ratio m the fluorometer 's 

detector xs therefore improved to 

^° improve the accuracy of t-ho 
fluorometric measurement. ^ ""^^ 
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in the illustrated embodiment, the barrier is of the 
physical type which is non- chemically incorporated vith the 
vessel's material and v;hich therefore * does not alter the chemi- 
cal properties of the vessel's material. The barrier may be 
formed by dispersing a particulate, barrier-defining material 
throughput the body of the vessel or by coating a preformed 
vessel with a barrier-defining material- 

In the illustrated embodiments, the material used 
to form the barrier is a pigment which is opaque or substantially 
opaque to the wave length of tbe f luorometer 's exciting light 
source and which is non-fluorescent or at least exhibits low - 
fluorescence at the wave length o.f the light emitted from the 

excited test sample. 

Black pigment is especially suitable for forming 
the barrier in the sample-holding vessel of this invention. It 
is opaque to and absorbs. all light wave lengths. A plastic 
vessel containing a black pigment barrier exhibits virtually 
no detectable light emission when subjected to light in the 

ultraviolet range. 

5toxte pigment is also highly suitable for forming 

the barrier in' the sample-holding vessel of this invention. 

™>ile a vessel containing a white pigment barrier will fluoresce 

to some extent when exposed to ultraviolet lighi, the white 

pigment has the effect of appreciably strengthening the light 

emission produced by exciting the test sample, thereby improving 

- ^ -raMo bv both strengthening the signal of 

the signal- to-noise ratxo oy 

*.y. «-F the liqht emitted by the excited • 
interest (the wave length of the xxgrn^ e«u. 

o obTCctionable noise signal (the 

test sample) and reducing the oDDecTiio 

^ ■f=T-oTn the vessel itself) • 
spurious light emission from xne 
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Apart from white and black 

DxacJc Pigments, pigments of 

non-«„o„3c.„t or low „uo„sce„ce at the wave le„,«, 

Of the light emitted by the excited test sanple 

instead of usi„, a pi,„,„, ^ ^^^^J^ 

such as salver may be deno^-! 

y deposited on appropriate surfaces of a 
preformed vessel to form the barrier that . 

that is opaque to the 

fluorometer's exciting light. : 

It will be appreciated that the vessel in. ' 
the principles of th,- • ^"cooperating 
cxples Of this invention is advantageously ^.^ed by 

low cost mass production techniques . Purthermore, the vessel 

the principles of -.this invention ■ .ay be of any 
aesired type sufh ^ 
type such as a microtest plate a «•! ^>.«*- ^ 

• ' ^ ™icrotest strip of 
wens, .naividual wells . the^.,..^ . cuvettes a.d test t^es 

In order that the invention may be more 
readily understood, reference wiai now be made to the 
accompanying drawings, in whichi- 

test Plat ' ' '"'"^"'^ °' ^ 

PXate mcorporating the principles of this invention- 

Wsure 2 is an enlarged, fragmentary section I v ' 
■ substantially along lines 2-2 of Pig„re l; ^" 

to .ignre 2 ^ ^ """^ '""^"^ ' 

9 re 2, but illustrating another e^bdiment of this 

invention; 

Figure 4 is a perspective view of a microtest s. • 
of wells; ■'OT:est strap 
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Figure 5 is an enlarged fragmentary section taken 
substantially along lines 5-5 of Figure A; 

Figure 6 is an enlarged fragmentary section sinilar 
to Figure 5, but illustrating the coated barrier e^bodi^ent; 

Figure 7 is a schematic view of a fluorometer |.hich 
is adapted for use with the sample-holding vessels of this 

invention; ' . .t ^ 

Figure 8 is an enlarged fragmentary section smxlar 

to rignre 3. hut illustrating a modification of the barrier- 

definijng coating; . 

Figure 9 is an enlarged fragmentary section sxmUar 

to figure 3, hut illustrating another modification of the 
barrier- defining coating; ' . 

• Figure 10 Is an enlarged fragmentary sectxon sxm.lar 
to Figure 2 . but illustrating a modification in which hlacU 

■ J • ooT^a-rat-elv foxmed bottom vail 
piS»ent particles are dispersed xn separately fp 

for the microtest plate-, and 

Figure 11 is an enlarged fragmentary sectxon- sx^lar 
to Figure 3. hut illustrating another modification in .hich 
^ite pliant particles are dispersed in separately xormed 
wells for the micro test plate. 
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For convenience, the tern, "vessel., is used in this 
specification (incloain, the cXai^, to ^ean „icrotest px«es 
strips Of wells, inaivi.u.1 wells, cuvettes, test tuhes or a„' 

Other receptacle for holding a limHr. 

^ a liquid. Also, the term 'IJight" 

as usea in this specification refers to .oth non- visiBle ! li,ht 
, (e.g.. Ultraviolet li,ht, and li,ht which is visihle to «,e 

naked eye. 

Keferrin, to Pi^res 1 a„a a ^idea, one-piece, 
rectan^lar .icrotest plate .„ incorporating the principles of 
t>..s ^venticn is integraUy forced with a flat top wall 
s.ae walls depending fron top wall to for™ a depending 

Skirt along all four sides of the nlat-o 4- 

ox tne plate to support the plate 

on a flat hori^ntal surface, .late .0 i. 

t^ a .ultrplicit. Of precisely di^^ioned, „ 
e is cor c^ps as they are also called, 2S for holding ^crc- 

liter quantities of liquid test ^tam^i 

quia test samples or other solutions. 

• Wells 26 are integral with j,T,fl 
Bv t-h. With and open at top wall 22. 

.By this construction, wells 2fi ■ 

^""^ integrally joined to each 
other through top wall 22 and, unlike i-ho v 

' ""^^^^ embodiment shown in 
-i.^re 4, are not intended to he separated from each other 

AS hest Shown in rigure 2, wells 26 depend f,.. 

-lis 26 are uniformly spaced apart from each other and are uni 

dimensioned, .ach. of th. wells 26 is fo.ed with aT 
-rical Side wall 2S and a suitable hottom 30. t^ck 
Of the wells' ^ ^ thicknesses 

a.e relli . ^" """^ »d 

relatively s:„all. The longitudinal axes of wells 26 a 

parallel and normally intersect top wall el 

^, , _ ^ / -^2- In the embodiment 

' -> BADOR/G/NAL 
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3p,«a ap.rt rows of wells with eight wells in each xow to 
proviae the stendara total of 96 wells. 

The foregoing type of microtest plate is essentially 
the sa»e as the one describea in U.S. Patent »o. 3.356,462 
which issued to N. «. Cooke et al on Dece.^=er 5, 1967. The 
aisclosure in Patent No. 3,356,«2 Is incorporated into thxs 

specification by reference. 

Plate 20 is preferably forced from con«nercially 
available polystyrene or polyvinyl chloride for. use in i^nno- 
assays. ■ For example, the polystyrene .ay be any one of the 
.ollowin,: Culf 3500. Tester Crant .9100.. Monsanto 

.ustre. 777 or Dow .Chemical clear general purpose 666U. Plat 
.0 may alternatively be formed fro» any one of a nu„.er of other 
voidable »aterials such as acrylonitrile - butadiene - styrene^ 
ana relatea multipolymers , acetal ana ho^polymer and copolymer 

. • acrvlics such as Blexiglass, ally J. 

thereof (Delriii for exai^le) . acrylic 

esters. a„ino resins, .ellulosic plastics, epo=aes, certain . 
•„lastics. furan resin. iono.ers. nitrile resins phenol.cs 
^.aifled phenylene oxide, polyamide <^lon, . polyam.de - rm.de. 
, ■ polybutylene. polycarbonate .lexan for example, , polyester 
Livatives. polyethylene and ethylene copolymers, ethylene - 
vinyl acetate, polyl^de. p=ly*ethy Ipent^e . polyphenylene 
■ sulfide, poiypropyle^e.- derivatives of polystyrene, polyurethan. 
vinyl ana polyvinyl copolymers other than polyvinyl chlorr e 
, Silicone, styrene - acrylonitrile. sulfone polymers vrnylldene 

■ . iv^ers ana copolymers thereof, and alloys of 
chloride and polymers ano cut, J 

the above. ,n is 

The plastic material selected for plate 20 rs 
. chemically compatible with the assay substances 

required to be chemicaxxy 
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to be used so as nn^- 4. 

° as no. to upset or Interfere with th= 
which take place 1:, , "actions 
Place „ assays, particularly immunoassays xn 

seneral, the particular .ppii^tion ^ 
aeter^ines the ^terial to he usea J/^- ' 
5 ^ making plate 20. 

3= are uniC^^l:::? ^^^-^ ^^-cUs 

- su„icie„t JantitT ^ """" ^^^^^ " 

significant penetration of = 
"«ht or irraaiation i„to oUte a l 

' station o,C t:.sT:.^~'"^ 

a «.oro^tric measurement ' Je 

-ere,ore .as the e..ect i ^^^^^^^^^i". barrier 

^^f^ct of suppressing the natl™ 
the Plate's plastic material. «-rescence 

It Will be appreciated that only th» , 
nent 32 lyino i™,^- ^ ^^^"^ °f pig- 

iying ripmediately adjacent to the e,no= ^ 

Plate 20 defines the barrier for bl v '"^"^^ °' 

fluorometer-s excitin, l- T ' P^^tration of the 

exciting laght into plate 20 ^- 

only the plastic molecules lyin,. ^'^^ 

- .e fluoresced .en exposed to a fl^r^eteV H::^""^-^ 
light. The number of piastio ^^c^ting 

-Ul consequently he reducrir TetXr 

Jiegiigxbie number, 

^^igment particlt^c: 

• at least substantially o *° 
^tiaily. opaque at least to 

the fluorometer.s e.citin. li.bt. J adtt""^^ 
particles 32 are re,„ire to be ' 
axhibit low fluor -"""-"scent or at least 

■^ow fluorescence (which is less th=„ 
-aterial used to ^orm plate 20, at Z " ""^ 

e^ssions resulting fro. excitat. '"''^ " ""^ 

excitation or iri-aiH=.4-- 
samples in wells 25. irradiation of the test 
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Black and «hlt. plg-nts are especially suitable 
defining the desired barrier previously mentioned Other 
colored pigments such as green and red .ay also be used for 
:ling hLier 3. forSioc.ing penetration of the f— er s 
I tin Ugh. so long as they are opa,ue at least « the »a,e 

f A4^A^rr 1 i eht Hiid are xion- 

length range of the fluorometer'sexcxting lxght , 

C rescent or at least exhibit lo« fluorescence at the .a.e 
lengths of the light e^ssions .hich result fro» e..ctat.on 

fViA test samples- 

. • ^.r.r other than ..hite vill reflect 
A colored pigment otner 

' of its color so that the selection 

-^,o -narticular wave length of xts coiox 

r a^Ilred pig»ant other than «hite «ilV afford selective 

f ..rtain light wave lengths. Tor example, 
e^ance^ent o ert^n ^^^^^^ .^^^^ ^^^^^^^^^ 

red pigment wiU retiect ^ 
11 other wave lengths in the light spectruia. 

Blac. pigment, of conr.e. ahsorhs -all wave lengths 

-.^hle li-ht spectrum and will therefore 
^ .be Visible and non-vrs.ble l.„h P ^ 

^ .eflect none, while white ---^gf^^^^^,,,,,, the 
. n, «hile ahsorbing none. It vxll be app 

,„e Should be distinguished 
rtigre: s.ons orig^ating fr. -ive fluorescence • 

. 1 due to irradiation or excitation by an excxjxng 
of the t,ater.al due. to^ ^ ^^^^^^^^^^ 

light or radiatxon. which ,,„ier 34 in 

The plg-»t selected for establxshrng 

" • Hred to be chemically compatible with the 

plate 20 is re,u«ed to ^^^.^ ^^^^^ 

-nlaced in wells 26 so tnau ^ 
substances to ^^ J^ ^ ^ assays which 

the substances themselves or f 
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are carried out using plate 20. it win 

appreciated that 
0 PI te .0 .„a ^ 

In order to foxn barrier 34 ,•4- • * ' 

. arrier 34, it as not necessary 

;l ''"^^ ^""^y aispe.s.a tH„.,Hc.t 

P-te .0. .„..ea., ^e. ^ ^ 

e... .o ^^^^^^^ - 

" "™t-'3 exciting light into the plate. 

Pro. the foregoing aes„iptio„ it is eviaent that 
the amount of pigment particles 32 ln.„ 

-St be sufficient to "=-P°-tea into plate 20 

f f .cxent to prevent any significant penetration of a 
«uoro.eter.s exciting light into the ^crotest plate to th h 
.3 suppress or at least reduce the native fluorescl of r 
Plastic material used to for™ plate 20. on the other hana 
^>»t Of pig^t other hand, the 

not be so great as to " ^"""^ 

great as to compro^se or impair the structural ' 

strength of plate 20 or to Upset or adversely affect th 
20 conditions for elding plate 20 , 

3 Plate 20 fron a selected plastic 

m carrying out an entodl^erit of this Invention 
pigment particle.; -^^vention, 

^ '^"J^^ *° »a thoroughly :„ixed vith the 

. P^-^^o-aterialprior-ti Elding Of the Plate ' 

3^ is effectively forced in situ in Z • 

S =0 into its final fc„ , sat^f "^""^ " ^^"^ 

K . . rm. A satisfactory barrier may be arh,- . 

by adding pigment, to the selectee. . • achieved 

selected plastic material in . 
ranging from about 0 01% i.„ k / an amount 

"ur u.uis to about 10% based on th« , 
Of the Plate's materials (i e th • . 

U.e., the weight of the plastic 
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aapenain, .po„ «>e .,pe o. pi,.en. .eX.Cea a„a a.o ^ 
p....a. appUca.o„. «.c. p.a. ^» -^^^ ^J^,,,, 

. -^arilv on the desired structural strength of plate 20 
depend pruoarily on ^ , „5 4.v, the 

• ... ™tter any other vessel v*ich is formed vxth the 
or, for that matter, siiy 

. . >,=-^-r-5er of this invention. 
'^-^"^-"iZaration for the .orotest plate for use 
' ^ .luoresoent i— ssays. co^ercially available carhon 

. . (PBS 4500 SODC, which is pure carbon and 
hased hlac. ' ^^^^^^ . „y located 

""•^^ :r : r e , „as .i^ed »ith co^rcial. a.aila.le 
Xvstvrene i. an amount eqnal ^ proportxonal .o 0.22 
, Clear polystyrene ^^^.^^^^^^ per lOO.po^as 

,.^as aOO .rams) of the ^,,3,,, 

^lear polystyrene. The amo , 0 22% of the 

.^.erefore amounted to slightly less than 0,22% 
ndxture therefore . ^^.^^^^ 

total weight of the mixture or exactly 0,22 
total weigi Following mixing to 

• of the polystyrene. Foliowxny 
, the total «er,ht °* ^e 

unlfonay disperse or drstr Piqure 1 «ere . 

^nicrotest plates of the type Shown « ri9-re 1 

" 71 fl-the Pigment-Plastic .i.tu.e. Bi.^test 

• injection molded from observed to have a 

plates produced from this mixture vere ohserv 

3 .lacH. opa^e ,,,,, ^ ^.e- ultraviolet 

When exposed to an ^ 

^ the foregoing black pigment-polystyrene 
range, plates made from the foreg ,e.t. 
formulation exhibited no detectable l.g . ^ 

• . ior,s when exposed to an excitxng 
only negligible light emrssrons ^^^^^. ^^,OB|0,N^ 

, th. ultraviolet ranae. 
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PiS^entea „i„otest Plates described 1„ , 

"•ve the effect of dra,natxcaUy i„c ■ """"^ 

^ -e„^ -~n::,s— — - 

- .a„e ,<.,st.„„e .ed L Jl ■"^-^ 
»o»ts specified i„ the fi„t """^'^ "^-^ 

0.2. l.s. Of „hite „i ^'"-"'^ ^^'-t (i.e., 

"*"=e pigment per 100 lbs of „ , 

Paates infection molded fro™ the :hi;e 
" - -»ce the i„te„.,, JtZr: 

produced light emissions to almo.. ^""escently 

axmost one-half 

■ for conventional clear r,o, . "^"^ measured 

Clear polystyrene microtest =1,* . 
P^g-ent-defining barrier of thi. • 

ot this invention. 

Although not reducing the lloh,- • 
" «oore.cence as much as blac. p '"^ " 

- found to have the advantageous ef^::;' ^ "^^"^ 
Weasing.the intensity of the light ^ ""'^ 
, ^■'^ t excitation of test s T^^^ "^"'"-^ 

--by strengthening the signa of 
- — by the excitea test s^i TT 

- - effect Of improving the sil-l ^^^^^ 

one by strengthening the signTof 7^ '^^^ ^ 
^ "-cing the noise signal due H ' 
, .Xhe increase in the int ""^^ 

"uoreecently excited tesTlT ^ ^ ^"^^ ^ 

^/ -i-t.st Plate is believed t b ""'^-P^^ented 
j wHite pigm.ent which . lule^l^r 

I - the emitted light .Z Tr'''' ^"^"^ 

fluorescent excitation of the . 

^^^faces Of the san-ole- 
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receiving wells 26 in the .icrotest plete. ^is reflection 
appears to cause the excitin, light and the eWtted light to 
^ve or bounce back and .forth through the sample to increase 

the intensity of the light emitted by the fluorescently excited 

5 sample. 

■ ;a,other white pigment considered to be suitable for 
forming barrier 34 is Duponfs Ti-Pure K-101 CFKD, which is 
titanium dioxide. It is evident that any other type of whrte 
or blacK pig.n-t -y be used so long as it is opaque or at least 
10 substantially opa,ue to the wave length of the f luorometer' s 
exciting light .nd is non-fluorescent or at least exhibits lew 
fluorescence at the wave length of the light emitted by the 
fluorescently excited test sarple. 

instead of dispersing the barrier-def ini^g pig:»^nt 
particles 32 into the plate.s plastic body, barrier 34 may be 
established by applying a <*in -ating o^layer of a pigment- 
■ • coloring agent 36 to the exposed surfaces of a pre 

. . * T^late 20a and especially to those surface 
formed microtest plate sua an f . , . 

to the fluorometer's exciting lagh4. 
areas which will be exposed to the tiu 

20 as shown in Figure 3. , ^ ,„ 

Plate 20a has the same configuration as plate 20 
and is of the same construction as plate 20 except that coating 
36 is applied in .lieu of dispersing the pigment partid.s 
■ throughout the plastic body of the plate in the manner shown in 
as figure 2. The body of plate 20a is therefore devoid of pigment 
particles and' is formed entirely from a suitable plastic 
material such as polystyrene or polyvinyl chloride. To the 

. .V, t olates 20 ind 20a are the same, like reference 
extent that plates ^.^^.1,^0. 

,nolied to designate like parts, except that 
numerals have been appliea ro y 
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the reference „„^„x. 

the letter "a" to di=ti„,„i,h the. fro. -«-ea by 

"-^ coetm, 36 has three 
ma^or ingredients, nameU' +h^ • 

' nan,eli the pxgn,ent, a vehicle for the oio 
5 n,ent, and a solvent. w,en the colorin 

coloring agent is applied to 
for. coating 36 it is clear that the solvent flash . "^ ^ 

coating drys, leaving only the ni ''^^ 

ng only the pigment and its vehicle *a 
suitable vehicle n.ay be used such as n . 

suit.hl« ■, polystyrene resin. Any 

™- — - such as „eth.le„e chlpr.ae. ^ 

-nexi,, 3..t3.Xe pX^„t .e use. so Ion, „ ,t U 

• opaque or at least substantiaU, opa,ue at least to J 

length c. the nuoro^eter-s e.citi„, u.ht Z ""^ 

et least e...ts lo„ .^le C:!!™" ~ 
".at o. the Plastic material „sea to „„l. pi,,, J 

- - - the „„oresoe„tl. e.c.tea tes sip " 

example a hi^^v • sample. For 

P-te, a black pigment or a white ^ 

a wnite pigment may be ne^-^ 
aescribea aho.e,i„.^e prece^n, examples 

g -Light and xs non-fluorescent or at- i ^ 

ciiemically compatible with the sub.^- 
Placed in wells substances 
" wexis 2 6a so that- <*■ 

themselves ^p^et th ^'"^ ^^^^^-^ 

upset the reactions in assays which ar» 
^'"t in plate 20a. The ooi • """^^^"^ 
20. K coloring agent may be applied tn , 

-a by sp.aying or any other suitable means. 
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Xn the embodiB-ent shovm it, Figure 3. it wiU be 
appreciated that plate 2aa is first molded or otherwise forced 

a suitable plastic. Thereafter.- the coloring agent .s 
applied to the appropriate surfaces of the plate to for™ the 
5 harrier-defining coating 36 vhich prevents penetration of the 
f inoro»eter- . exciting light into the plate- s plastic body. 

In the embodiment of Figure 3. coating 36 is sho»n 

interior surfaces of wells 26. The harrier formed by coating 
10 36 therefore prevents penetration of a ti- 

i.ht bea« into the plastic body of plate 20a to thereby preveu , 
plate 20a from being fluore.scently excited by the excitrng Ug^t- 
L exciting light in this ■ embodiment and the e^odiment of 
n^es 1 and 2 is directed through the open end of each 
° ., «.s wells TO conduct a fluorometric measurement ^t 
" Te^^Te r be appreciated .hat a fluorometer of the frontal 
:;roach type is required such as the one s.ematically sho» 

in Figure 7. the fluorometer comprises a suitable 

. if source of radiation 40 for supplying an excittag 
liffht source ir source 
20 iig"'- a-un«i- 200 nanometers to 

lieht or radiation which may vary from ahout 

Z 700 nanometers depending .pon the material to be fluoresced 

end *ich is .su,lly in the ultraviolet wave length range 

. The exciting light beam developed by source AO re . 

indicated by arrow « and is directed through a filter « and 

a Slit or aperture .6 to a ^ ^ ti^of the 

^.^^or 48 is located at an acute angle -to the 

^ /o 1-n reflect the exciting light beam 

exciting light from source 40 to reflect: 
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that .™p„,es ai.ectl. on a„a penetrates. t.e test sa.pXe 
« the vessel .efore ..p^,,„, ^^^^^^^ 

-hotter SO optionaU, .e .ocatea between ,nter a„a 
3. ..e .ea™ o. e..t.n, „ 

ably targeted so that upon being reflected bv „• ''■ 

» ctiected by mirror 48 it win 
enter t^e vessel through the vessel, open upper end. Beoaus 
...ror . is onl. partialis silvered, part o. the editing llg.. 
wUl pass through the .Irror and win ^ere.ore be- lasted as 
10 indicated by the arrow 52. 

open being exposed to the exciting lig.,, 

sarnple (indicated at 54 in Figure 7)- will b 

gure /; wxli be fluorescentlv 
excited to emit lir,h+- =4. • 

""^^ ^ ^-^<=^=™-e^ wave length or range 

Of wave lengths, ^e wave length of the endtted li,h; d ' 
X3 on the particular substance „hlch Is nuoresclt^ 
. .^^.icall. in _ _ _ a^d 

7 ^"'^^ ~ ^--e excitation o. test 

. =a^.e S. „lii pess directly upwardly through the open ^ 
end Of the vessel and will pess through the partially sT ' 
.0 .irror 48 as Indicated by arrow 55. Part o, th 

-^^e^rtiaiiysiiiri:-^^^^^^^ 

therefore be wasted. 

The emitted light 56 passinrr . 
pass'th. . passing through mirror 4 8 will 

pass through a further filter 58 v 
25 tvoe t °f the bandpass 

type to pass ,ust the wave length of interest, and anoth 

or aperture 60 to a detector 62 wh- >, '^^^ 

" ^^^^^ measures the in*- 
the emitted light a dpx,-i intensity of 

ght. A device such as a meter 64 is con 
«3etector 62 and supplies a r. H ^°nnected to 

PPlxes a read-out of the intensity of the 
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emitted light detected in detector 62 to provide a f luorometric 
measurement of the intensity of the emitted light and. therefore, 
the fluorescence of the f luorescently excited substance in test 
sample 54. 

Another frontal approach type of fluorometer wjiich 
is suitable for measuring the fluorescence of samples in veils 26. 
26a is described in ovir -co-pending EPC Application 
(corresponding to U.'S. .Patent Application No. 433825) 
filed on even date herewith.- - 

From the foregoing description it will be appreciated 
- that the beam of exciting light 42 enters through the open upper 
• end of the sample-holding vessel, and that the light emission 
due to the fluorescent excitation of sample 54 exits through 
the open upper end of the vessel. The provision of barrier 34 
in the form shown in Figure 1 or in the form shown in Figure 3 
therefore does not interfere with the entrance of exciting light 
or the exit of emitted light.- ' 

It is evident from the foregoing that any suitable 
frontal approach type of fluorometer may be used with 
sample-holding vessels containing the barrier of this • 
invention. The particular type of frontal approach fluorometer 
. therefore .does not' constitute a part of - this invention. 

In Figures 4 and 5. the pigment- definiaig barrier of 
this invention is shown to be incorporated into a molded, one. 
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piece microtest strip 70 containing a straioh^. 

'y a straight row of narpin*»i 
upwardly opening wells 72 for dontain- • P"''"^!' 
ofltoula I „• quantities 
fl..u.d. ^" e^boai^ent, each Of the wells ,2 is fo . 

With a cylinarlcal side wall and a flat hott 
, , ^ -^^^ bottom wall 78 as 

shown in Figure 5. -^J. /o as 

Each of the welic m ' . '. 

" "tegrally joined to the 
adjacently disposed wells by frangible ste»-liv. 

vhicH .ay ta.e the for. of »,ld fLshln s . ""^"^ " 
<n , . ^J-ashings. Segments 74 lie 

flush with the ^ /^j j.ae 

lips or open upper ends of wells 7r c ' 

- are easily ..o.en .y hand to enahle one o or 'of ^ 

V"? 4-r> V i'lure oi the. v;ell<; 

72 to be separated fro. the strip, one of the d' ' 
well.; 77 -Jo V 'disconnected 
wells 72 IS shown in" Figure 7. 

Wells 72 are provided with precise, uniforn> ^- 
sions. The longitudinal axes of wells .„ 
tamed in a co„o„ plane. 

a „atr- — <= «-ioses 

rig : — r hy 

frangxhle ste.s for separation into individual wells andl ' 

-ips Of the type sho«. m .i^u.^ ... xt win he 
ated that the r^T-fr.^- i ^ appreci- 

the well stl t " ^-^^ad to 

™ well structure described in the Tho^ 

" i-ne iiiorne patent tk^ j- 

•specification -.y reference. ".-—d into this 

strip 70 is preferably forced fron polystyrene 
polyvinyl Chloride. Alternatively strin ,0 

.any Of the other ridable materials' ^ """^^ "™ 

20a. "aterrals mentioned for plates 20 apa 



Where strip 70 is forned froit, polyvinyl chloride , 
the inaividu.1 veils 72 may be integrally joined together 
by a thin severable segment portion (not shown) »hich can 
easily be cut with scissors. 

ft holder of the type shown and described in the 
Thome patent »ay be used to support strip 70 and/or the- indi- 
vidual wells. Alternatively, any other suitable holder ..ay be 
used to support the strip while conducting an assay. If, 
desired the holder itself may be provided with the barrier of 

this invention. . 

Like the einbodiltent shown in Figure 2, pigment parti- 
cles 32 ere uniformly distributed or dispersed throughout 
strip 70 in sufficient quantity or density to form the r^quir^d 
barrier 34 which blocKs any significant penetration of the 
fluorometer.s exciting li,nt or radiation into strip 70. thereby 
preventing any significant excitation of the strip- s piastre 
»,teri^ during a fluoronetric measurement. The pigment- 
defining barrier for strip 70 therefore has the effect of supres- 
sing the native fluorescence of the- strip's plastic material 
, ^ the same manner described for the en^odiment of Figure 2. 

The pigments used to form the barrier in the 
embodiment of Wgure 2 are intended for use to form the barrier _ 

- - . • ■ o y^^^nV or white pigment .is especially 
in strip 70, Like Figure 2, black or wnite p y 

suitable for fonning the barrier in strip 70. The amount of 

, pigment used to form the barrier in strip 70 is the sa.e as that 

describfed for the embodiment in Figure 2. 

^ • ■ 70 it is evident that pig- 

In manufacturing strip 70 , it 

V 1.. 32 are first thoroughly mixed with the plastic 
ment particles 32 are 

T^-ina strip 70. Thereafter, strip 70 
material prior to molding strip 
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is molded from the mixture of the ,>ia.^- 

t^ne piastjLc material 
particles so that the ^i.™ . Pigment 

the pign^ent particles are captured or 
Pended i„ the solidiifed/ .olded plastic B d 
barrier 34. '° ''^^^"^ 

5 • Instead of dispersing the barrier-d.^- • 

particles 32 into the stri.-s 1 

i:he s^ap s plastic body, the barrier 34 . 
be established by applyino a • 

pp^ying a thm coating or laver r,-P • 
3Sa to the exposed surface. 

Prelormed niicrotest si-^,-,, 
70a and especially to those surface 

surface areas which will s» 

0 to 

Strip .Oa .as .3.. co„«,„.,,.„ , ^/^^ 
==me constriction as strin 7n • °^ 

appxie. i. ... :r" - 
- =t.p.s ..Stic 1 17"^" ~= ------ 

aevoia o. ,.,„e„t ana . .ol; : " 

-aa.ae .at^riaX sue. s ' " ^ ^"^^"^^ 

="<=h as polystyrene or polyvinvl .hi 
TO the extent that strips 70 ana 7„a are L 

ence „u„,e„is have .een aopUea to ae 

-Pilea to aesignate like Darts ■ 
except that the r-.fe^»„„ Parts, 

tne reference numerals usea for strlo in v 
=uffixea by the letter "a" to 

for strip 70. '° those usea 

those pig^nts usea for coating 36 such 
or black, coating 36a is appliea to th' • ' " """^ 

xt .y : i:rr" °^ 

--ace Of strip 70a as she™. Co;er 

surface of strip 70a with • """" 

P 7Da with coat^g 36a, however, is not 

necessary. not 
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In place of the pigment coatings 36 and 36a, a layer 
of silver or other suitable metal (not shown) may be deposited 
7„ the surf"^ covere?^^-^"' coatings 36 and 36a. The 
„etal layer is required to be opaque at least to the wave 
lengths of the fluorometer-s emitted light. In addition; the 
metal deposit is required to be non-fluorescent or at least 
exhibit a low fluorescence Cslgnif icantly less that that of 
the material used to mold the sample-receiving vessels) at 
the wave length or wave length range of the light which is 
emitted by fluorescently exciUng the test samples or other 
substances placed in the sample-receiving wells. 

in addition to the microtest plates and mi.crotest 
strips, tbe barrier of this invention may be incorporated into 
any other sample-holding vessel, such as a cuvette or a test 
tube. The vessels incorporating the barrier of this invention 
are preferably molded, ^y suitable .conventional molding 
technique may be utilized, such as injection molding, therno- 
forming and casting. Injection molding is commonly used for 
„anufacturi«, polystyrene microtest plates, strips and other 
„ vessels. Tor manufacturing polyvinyl chloride microtest 

plates, strips and other vessels, the barrier-defining pigment 
is first mixed thoroughly with the plastic resin, and the m.x- 
■ ture is then extruded into a sheet. Thereafter, the sheet 
is thermoformed into the microtest plates, strips and other 
25 vessels. 

• -a^^i--rir»t:ion. it is clear that 
From the foregoxng description r 

the microtest plates, strips and other vessels incorporating 

the barrier of this invention, may be placed directly in a 

„uorometer of the type shown in Figure 7 for measuring the 
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Where .ic.otest plates 20 .oa -axe • " 

' ^= understopa that either th= , 

fluorometer's excitina , • . "^'^ " 

exciting light be™ „ust be shifted ^ 

«—ce Of each sample ^ ^° "''""^l^ 

Carrie. ,n.t she™, ^ ^ ~tic,al 

Plate in an X-Y oia„ . =»icrotest 
^ Plane to target each well separate, 

-.e applies Where the ^crotest stri. 

"Icrotest strip is i ""^ ^ of the 

the „icrote!t" pTr''""' ° """^^^^ ^"""-assay with 
* Plates or microtest strl== ^ . 

is evident that the test sa.pl 

" samples are first prepar^^i • 
sample-receiving wells, hereafter th " 
. "-e- entire ^crotest strip or th • 

• =a,e Of the ^crotest s Jp ^ I """"" ^ 

Strip) IS placed in the fi,. 

conancting the fl„oro»etric .easnre„e„t of ^ ! ^ 
-e measurement of the test sa^le-s flno. 

to aetermine the quantity of th then nsea 

1 antity of the substance of int. 
test sample as- outlined in the introd . 

specification. " Portion of this 

• In using a fluoroxaeter of the frontal a 
to conduct the fluoromet^cLc ' broach type 

■ 4-u ometrac measurement, it i. 

that the top wan 22a -of the " essential 
>, ^ or the niicrotest. plate 20« >, 

coating 3S. instead, for a blac.-pi 

interior surfaces of the bott ' ""^^ 

x:ne hottom wallc ^ 

holding wells 26^ . °^ the sample- 

3 ej.is 25a are required to b 
- ^''own in 3 ^^^.^^^^ = -ered with coating 3S 

^i*t wave length, and reflects none . ^""^ 

• a white-pigmented 
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coating, however, the interior surfaces of the side walls 28a 
of the wells 26a as well as the interior surfaces of the wells- 
bottom walls 30a *ust be covered with coatin, 36 as sfown in 
Figure 10 because the white pigment will reflect the fluoro- 
5 meter- s exciting light and the light emitted by the- flubrescently 

excited test samples. 

in view of the foregoing teaching it also will be 
appreciated that plate 20 could be manufactured 1. such- a way 
that the pigment parUdes 32 are dispersed only in those 
,0 regions to be exposed to the fluorometer-s exciting light and 
any reflections thereof. For example, the bottom Walls 30 of 
wells 26 could be molded separately of the remainder of plate 
20 and thereafter bonded or otherwise suitably Jolted to the 
side walls 28 of wells 26 as shown in Figure 10. For such an 
,5 eno^odiment, the barrier-defining pigment particles 32 w.ll 
• be dispersed throughout the separately formed bottom walls 30, 
but not in the remainder of plate 20 so that barrier 34 will 
be formed in the bottom walls 30, but not in the remainder of 
plate 20 For this e^odiment, the barrier-defining pigment 
,0 particles 32 are required to be blac. so that the blaC- 

pigmented bottom walls 30 will absorb all wave lengths of the 
f luorometer- s exciting light which is directed downwardly 

• .^o-o-F the wells in the manner stiovm in 
through the open ends of -the wexxs 

Figure 7. 

Mternatively. where it is desired to use white 
Pigment, rather than blaC. the wells 26 in their entireties 

separately from the remainder of plate 20 and thereafter 
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suitably joined to the r>ia<-*»» ^ 

uiie Plate's top wall 9-? ^ 

11 Pn-r o, V Figure 
il- For such an embodiment, the whit^ n-; 

Ho ^- pigment particles win 

be dispersed throughout thp " 

gnout the separately formed wells to f . 

barrier 34, but will nn-K k 

' ^J-J-J. not be present -t-r, 4.u 

5 20 1. ^ ""'ainder of plate 

' .ly, the white-pi,.3nte. barrier 3. win be 

present in the side and bottom walls of well, b ^ 

the remainder of plate 20;. ' "^^^ 

Regarding strip 70a, it will ho 
vhere the black r,' appreciated that 

I'lack pigment coating is used onlv • 

10 surfaces of the wells' bott 

bottom walls 78a are required to K 
coated becau«;*. j:-. "duirea to ibe 

xjecause the fluorometer 's excitl^rr t " 

open en... eac. „e.x JT • ^ 

wall of each i^^n ■ ^ impinges on the bottom 

• ell. The exciting light will therefor, h 

absorbed by the blac. pig.^, 

» ,na oo„3e,„entl. „lli ^e rele t a """" ™" 

neea for coating the slae „ 11 ' """"^^ 

3 side walls of wells 72a- 
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CLAIMS 



10 



15 



20 



25 



30 



1. A vessel (20,70) for holding at least one test sample " 
during a f luorometric measurement in which the sample is 
exposed to an exciting light or other radiation for 
fluorescently exciting the sample, said vessel being formed 
from a plastics or other material having a native 
fluorescence, characterised in that the vessel includes 
means (32,36) forming a barrier (34) which blocks or at 
least reduces the extent of penetration of the exciting 
radiation into the material to at least reduce the extent 
to which the material is fluorescently excited by the 
exciting radiation during the measurement. 
2. A vessel according to claim 1, characterised in that 
the barrier-forming means comprises a further material 
(32), for example, a particulate material, disposed in the 
first-mentioned material, said further material bexng at 
least substantially opaque at least to the peak wave 
length of the exciting radiation. 

3 A vessel according to claim 2, characterised by 
a body molded from plastics material and defining at least 
one well (26) having an open end for receiving the test 
sample in liquid form, and further characterised in that 
the particulate material 132) provides the barrier (34) 
at a location that blocks or at least reduces the extent 
of penetration of the exciting radiation into the body 
where said exciting radiation is directed to pass through 

said open end. , ^ 

4 A vessel according to clai™ 2 or 3, characterised in 
that the particulate material (32) is distributed -^^h- 
plastics naterial to fom the barrier (34), said particulate 
material being at least substantially opaque to 
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the peak wave length of the exciting radiation, said 
particulate material .eing substantially non-fluorescent 
or at least exhibiting lesser flurescence than that of 
the p astxcs material at least at :the peaK wave length or 
wave lengths of the lig.t emitted b, the f luorescnetly 
excited test sample. • ' 

5. A vessel according to claim 2 3 4 ^ 

in tha* tK. , ' characterised 

in that the particulate material is a pigment. 

L * '° 1, Characterised by a 

body.molaed from plastics material and having at least 
one cavity ,26,72, for receiving a test sa^L, saL 
barrier-forming means comprising a coating of material 

said body which will be exposed to the axcitlna I- ■ 
and any reflections thereof during a fluorolL'ic" 
measurement.„here the exciting radiation is directed to pass 
through an open end of the cavity, said coating being 
substantially non-fluorescent or at least exhiL^< , 

.luo e ^^^^^^^ mLsrrL :r 

at the pea. wave length or wave lengths emitted by the 
fluorescently excited test sample • 
L c'' -cording to claim 6, characterised m that 

the^coating contains a pigment which d«i„es the barrier 
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that'l""'' '° = Characterised in 

that the pigment is blac. white or another colour 

9. « vessel according to Claim 5 7 o," n i, 

that the Plastics material is poly tyrL or CoT"'"' 
Chloride, -^ystyrene or polyvinyl 

10, A- vessel" accordihq to rla-s™ c v 

^. Claim 6, characterised in th«<- 

the coating is a metal. 
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11. A vessel according to claim 6, characterised in that 
the cavity is in the form of a well (26,72) having a side 
wall (28a) and a bottom wall (30a), said coating being 
applied to the interior surface of the bottom wall (30a), 

5 and said coating containing a black pigment which defines 
the barrier. 

12. A vessel according to claim 6, characterised in that 
the cavity is in the form of a well (26,72) having a side 
wall (28a) and a bottom wall (30a), said coating being 

10 applied to the interior surfaces of both the side and bottom 
walls, and said coating containing a white pigment which 
defines the barrier. 

13 A vessel according to any preceding claim, 
chlracterised by a plurality of integrally interconnected, 
15 open top wells or cavities (26,72) for receiving and 

holding microliter quantities of fluid samples during a 
fluorometric measurement, said wells or cavities being 
arranged in at least one straight row and being formed as 
a one-piece molding from the plastics material having the 
20 native fluorescence. 

14. A vessel according to claim 13, wherein the wells or 
cavities (26) are uniformly spaced apart and are arranged 
in a plurality of parallel spaced apart rows. 
15 A vessel according to claim 14, characterised in that 
25 the molding includes a top wall (22) and side walls (24) 
depending from said top wall, said wells or cavities 
depending from and opening at the top wall, and each of 
said wells or cavities being formed with a. cylindrical side 
wall (28) and a bottom wall (30).. ^ 
30 16. A- vessel- according to claim 13, characterised in that 
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the molding includes means (74) integrally interconnecting 
the wells or. cavities (72), said interconnecting means 
being manually frangible for selectively separating the 
wells oir cavities from each other . 

17. A molded vessel (20,70) for holding at least one 
sample in a fluorescent assay and being formed with a 
preselected moldable material having a native fluorescence, 
characterised by means (32,36) for effectively suppressing' 
or at least reducing the native fluorescence of the 
moldable material to reduce the light emission produced 

by the vessel upon being exposed to an exciting radiation 
in the ultraviolet range. 

18. A method of making a vessel (20,70) having at least 
one open top cavity (26,72) for holding a fluid sample 
during a fluorometric measurement in which said sample 
is exposed to an exciting radiation to be f luorescently 
excited thereby, characterised by the steps of mixing a 
barrier-defining material (32) with a plastics material 
having a native fluorescence, said barrier-defining 
material being at least substantially opaque at least to 
the peak wave length of said exciting radiation and is 
substantially non-fluorescent or at least exhibits lesser 
fluorescence than that of said plastics material at least 
at the peak wave lenghth of the" light emitted by the 
fluorescently excited sample, and molding said vessel 
from the mixture of the plastics material and the barrier- 
defzning material, said barrier-defining material being 
present in a sufficient quantity to form a barrier (34) in 
the vessel (20,70) which bartier blocks or at least 

f educei the ektent of penetration of the exciting radiation 
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into the vessel, to at least reduce the extent to which 
said vessel is f luorescently excited by said exciting 
radiation during the measurement where the exciting 
radiation is directed to pass into the cavity through 
the open top thereof. 

19. A method according to claim 18, characterised in 
that the vessel is a raicyotest plate (20) having a 
plurality of sample holding cavities (26) in the form of 
uniformly spaced apart wells arranged in a plurality of 
parallel spaced apart rows. 

20. A method according to claim 18, characterised in that 
the vessel is a microtest strip (70) having a plurality of 
sample holding cavities (72) in the form of open top wells 
arranged in a straight row. 

21. A method according to claim 18,19 or 20, characterised 
in that the barrier-defining material is a particulate 
material. 

22. A method according to claim 18,19 or 20, characterised 
in that the barrier-defining material is a black, white or 
other pigment. 

23. A method of making a vessel (20^70) having a native 
fluorescence more suitable for holding a fluid sample in a 
f luorometric measurement in which the sample is exposed 
to an exciting radiation to be f luorescently excited 
thereby, characterised by the step of coating those 
surfaces {22a, 28a, 30a) of the vessel which will be exposed 
to the exciting radiation and any reflections thereof with 
a material (36) which is at least substantially opaque 

to at least the peak wave length of the exciting radiation 
and which* is substanfiaLlly non-fluorescent or at least 
exhibits lesser fluorescence than that of the vessel itself 
at least the peak wave length of the light emitted by the 
fluorescent excitation of the -sample. 
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24. A method of conducting a fluorescent assay in which 
a test sample is exposed to an exciting radiation to be 
flnorescently excited thereby, characterised by the steps 
Of preparing the test sample in a vessel (20,70) having 
(a) a molded plastic body which is formed with at least 
one open top cavity (26,72) for receiving and holding the 
test sample and (b) a barrier (34) which hloclcs or at 
least reduces the extent of penetration of the exciting 
radaatxon rnto the molded plastic body of the vessel a;d 
whrch IS substantially non-fluorescent or at least 
exhibits lesser fluorescence than that of said molded 
piastre body at least at the peak wave length of the light 
emrtted by the fluorescent excitation of said sampU, ' 
thereafter directing the exciting radiation through the 
open top Of the cavity (26,72) to f luorescently excite 
the sample therein, thereby causing the sample to emit 
light, and measuring the intensity of at least at one 
wave length of the light which is emitted by the 
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